Bis(5-amidino-2-benzimidazolyl)methane and related amidines are potent, reversible inhibitors of mast cell tryptases.
Tryptase is the major secretory protease of human mast cells and is proposed to be involved in neuropeptide processing and tissue inflammation. Exploration of the biology of tryptase has been hindered by the lack of potent, selective inhibitors. The current study explores the properties of aromatic diamidines as inhibitors of dog and human tryptase. The strongest inhibitors of tryptase in this series are bis(5-amidino-2-benzimidazolyl)methane (BABIM) and (5-amidino-2-benzimidazolyl)-(5-(N,N'-dimethylamidino)-2- benzimidazolyl)methane, which exhibit K(i) values of 1.8 and 1.4 nM, respectively, in blocking the hydrolysis of tosyl-L-Gly-Pro-Lys-4-nitroanilide by human tryptase. These compounds are approximately 10,000-fold more potent than benzamidine, and are the strongest reversible inhibitors of tryptase described to date. Other aromatic mono- and diamidines, including amiloride and pentamidine, are less potent. Nonetheless, they abolish tryptase activity at high inhibitor concentrations. The rank order of tryptase inhibitor potency parallels that of inhibitors tested against trypsin. BABIM, the only highly active member of this series whose potency against other targets has been examined previously, is a far stronger inhibitor of tryptase than of other trypsin-like serine proteases, including those involved with hemostasis, fibrinolysis and the complement system. Therefore, BABIM appears to have selective affinity for tryptase. In addition to inhibiting tryptase-induced hydrolysis of peptide-based chromogenic substrates, BABIM blocks completely the reversal of vasoactive intestinal peptide-induced relaxation of isolated trachea by dog tryptase. Thus, BABIM and related amidines are potent inhibitors of mast cell tryptases that may be useful in exploring mast cell protease biology.